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. Technical illustration of the high pressure X-ray autoclave used for online SAXS monitoring of the polymerisations described here. The numbers in the diagram correspond with the following components: (1) head, (2) body, (3) clamp, (4) 
PMMA chain extension kinetics
Prior to the experiments undertaken at the beamline, the polymerisation kinetics for experiments 5 and 6 were investigated in a standard 60 mL sampling autoclave. The reactions were allowed to proceed for 65 and 84 hours, respectively, and aliquots were collected at several time intervals via a needle valve on the base of the vessel. 1 A summary of the molecular weight growth throughout these two reactions determined by GPC and corroborated by 1 H NMR is shown below ( Figure S4 ).
Unfortunately the polymerisation conversion during the sampling process cannot be reliably quantified due to monomer evaporation, but based on our previous reports and the linear growth of M n with time they are expected to proceed with pseudo-first-order kinetics. 2, 3 
Figure S6. Evolution of block copolymer molecular weight as a function of polymerisation time during the offline synthesis of PMMA(31)-PS(25)and PMMA(25)-PS(50).
1 H NMR analysis conducted on the final products of the kinetic tests of experiments 5 and 6 immediately following their completion enabled conversion values of 85 % and 93 %, respectively, to be estimated, highlighting the slow rate of styrene propagation under these conditions. These results revealed that the polymerisation ideally requires around 72 hrs to achieve the high conversions (> 90 %) required to ensure that the monomer content of the final product is present at low enough levels to minimise surface dissolution upon venting the autoclave. However, due to time restrictions at the beamline, in each case conversions of approximately 80 % were achieved, thus causing the final products to be obtained partially as tacky solids rather than completely free-flowing powders. Although this would not have impacted the results obtained during the time resolved SAXS measurements in situ, it is the reason that the experimental M n values for each product synthesised at the beamline are lower than those calculated from theory. This is also an indication that exposing the reaction mixture to synchrotron radiation for an extended period of time does not appear to have a significant effect on the kinetics of the reaction, a phenomenon which has been reported previously. 4 This is probably because the volume of the X-ray autoclave employed here (60 mL) is extremely large when compared with the 0.125 mL glass capillary used by Derry and coworkers, 4 thus considerably reducing the radiation exposure time of the reactants throughout the course of the polymerisation. 
